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Introduction

T
he Industrial Stormwater General Per-
mit requires that your facility con-

duct quarterly visual monitoring and
sampling of stormwater and report the
sampling results to Ecology. These re-
quirements are outlined in the permit
under Section S4. MONITORING
REQUIREMENTS. This guide supports
the sampling portion of the general per-
mit but does not substitute for it.

The purpose of this guide is to
help those who operate facilities do
their own sampling by more fully de-
scribing the steps and procedures to
be followed. This guidance will lead
you to be able to sample in a way that
will provide you and Ecology with
meaningful results.

Sources of pollutants that may en-
ter surface water, sediments, or
ground water can be identified by
sampling stormwater discharges. The
results of sampling will be helpful
when developing your Stormwater
Pollution Prevention Plan (SWPPP),

determining if your existing plan is
adequate, and when implementing or
assessing Best Management Practices
(BMPs).

Some effort is required up front to
prepare for sampling in a way that
will meet requirements and provide
useful data. What follows is a step-
by-step procedure of what you need
to do to gather and report data that
will represent the quality of storm-
water leaving your facility. The steps
are organized to guide you through
the process from start to finish of
stormwater sampling.

This guide to stormwater sampling was
developed by Ecology’s Environmental
Assessment Program for the Water Qual-
ity Program. We in the Water Quality
Program are indebted to Norm Glenn and
Steve Golding for their hard work, techni-
cal knowledge, writing talent, and perse-
verance. Thank you Norm and Steve.

The purpose of this

guide is to help

those who operate

facilities do their

own sampling.



Advance Planning for
Stormwater Sampling

Deciding What
To Sample
Before beginning your quarterly sam-
pling, you’ll need to determine the
specific pollutants (water quality pa-
rameters) you are required to sample
and test for. Ecology has listed these
parameters on your permit cover
sheet. Your parameters are based on:

� the standard set of parameters for
all facilities,

�your facility’s primary Standard
Industrial Code (SIC Code),

�whether your facility discharges to
an impaired (303 (d) listed) water
body, and

�any requirements that apply to
water cleanup plans (TMDLs).

All facilities must monitor for turbid-
ity, pH, zinc, and oil and grease. Oil
and grease are grouped together as a
single parameter tested in the lab
with a single analysis. Turbidity can
be measured directly in the field us-
ing a handheld meter, or sampled and
analyzed in the lab. pH must be mea-
sured in the field using either a cali-
brated pH meter or pH paper. You
can get pH paper from a distributor
of scientific/laboratory supplies or
through the same laboratory that will
be doing your sample analysis. Zinc,
oil and grease and other parameters
required by the permit (other than
turbidity and pH) are measured by
sending bottled samples to a labora-
tory for analysis.

Selecting a Laboratory
to Test Your Sample
Having identified the parameters you
will need tested, the next step is to se-
lect a laboratory to perform the tests.
You are required to select a lab ac-
credited by Ecology. Accreditation as-
sures Ecology that the lab is able to do
quality testing using the analytical
methods specified under Monitoring
Requirements in your permit. A list of
labs can be found on Ecology’s
website: www.ecy.wa.gov/pro-
grams/eap/labs/lablist.htm.

Contacting the Lab
in Advance
You should contact the lab well ahead
of time. They will be providing you
with the sampling bottles you’ll need.
For some water quality parameters,
such as oil and grease, it is not only
desirable but necessary to collect the
sample directly into a specially-
cleaned container, so you will need to
have bottles from the lab on hand be-
fore you sample. You can also ask
your lab to send pH paper along with
your sample bottles.

Discuss with the lab the analytical
methods they will use, as specified in
the sample parameter tables included
in S4. C of the general permit. The lab
will provide you helpful information
and explanations that go beyond the
scope of this guide. If you must meet
discharge limits listed in S3, Dis-
charge Limitations, you should care-
fully review them with the lab.
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Issues you may want to cover
with the lab include:

The type and size of bottle that will
be supplied for each water quality pa-
rameter to be sampled and tested.

How full to fill the bottle.

Any safety concerns with materials
supplied by the lab.

What you need to know about pre-
serving your samples: Make a note of
the parameters for which bottles will
have preservative inside. (For some
tests, a preservative is necessary. The
preservative is a substance that stabi-
lizes certain chemicals at the time of
sampling so that a valid test can be
done later. It is critical that you use the
correct bottles because tests requiring
preservative will not be valid without
the correct preservative. In some cases,
the wrong preservative will interfere
with a test. It is important not to lose
the preservative that comes in the bot-
tles supplied by the lab.

The kind of labels the lab will supply
for the bottles and how the labels
should be filled out. The labels or tags
you use to identify the samples you
take must be waterproof, and if you
write on them, the writing must be
waterproof also.)

A description of forms or other pa-
perwork to submit to the lab with the
samples and how to fill them out.

Whether the lab will supply pH paper
as well as sample bottles, tags or labels
for the bottles, and blank forms.

How bottles and other supplies from
the lab will be delivered to you.

The holding times for each water qual-
ity parameter to be sampled and tested.
A holding time is the maximum time
allowed between taking the sample and
doing the lab analysis. If you exceed
holding time, the sample analysis is not
acceptable.

How and when you will deliver
samples to the lab. Plan with the lab
how you will get the samples to them
in time to begin analysis before the
parameter with the shortest holding
time reaches that holding time. The
fastest way to deliver samples to the
lab may be to do so in person, but it
may be possible to ship samples
(cooled in picnic coolers) and still
meet holding times. If you deliver
samples in person, you can pick up
bottles and supplies for the next quar-
ter at the same time.

The table (left) shows typical sam-
pling information for the four water
quality parameters that must be mon-
itored under the Industrial Storm-
water General Permit. The
information you obtain from your lab
may differ somewhat from this:

In many cases, the preservatives
listed above come pre-measured in the
sampling bottles and there is no need
to check pH. Ask your lab about this.

Sampling requirements tend to use
scientific words and units of measure.
Temperature is measured in degrees
Celsius, “C”. Thermometers that we
typically use in the United States
measure temperature in Fahrenheit,
“F” and 4º C is about 39° F. But for
your purposes, “Cooling to 4º C”
means putting the samples on
crushed ice or packed with blue ice in
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Parameter Bottle Type
Minimum
Sample
Required

Holding
Time

Preservat
ion

Turbidity
500 mL wide-
mouthed poly

100 mL 48 hours
Cool to
4º C

Total Zinc

1liter (L)
bottle cleaned
according to
protocol

500 mL 6 months

HNO3 to
pH<2

Cool to
4º C

Oil and
Grease

1L glass jar
750 mL (jar
¾ full)

28 days
Jar preserved
in lab within
24 hours of
arrival to lab.

HNO3 to
pH<2

Cool to
4º C

Typical Sampling Information

Ask questions -

your lab can

help you.



an ice chest so they will be kept just
above freezing. Metric units are used
to measure weight, volume and dis-
tance. Liquid volumes do not use
“quarts” and “cups” but use mea-
sures such as liters, “L” and milliliters
“mL”. Chemicals use their own scien-
tific notation. Nitric acid for example
is HNO3. Be sure to have the lab ex-
plain any words or expressions that
you do not understand.

Deciding How You Will Take
The Sample
Section S4.A.1 of the Industrial Storm-
water General Permit states that a
grab, time-proportionate, or flow pro-
portionate sample may be taken. A
grab sample is a single sample
“grabbed” by filling up a container, ei-
ther by hand or with the container at-
tached to a pole. It is the simplest type
of sample to collect and it is expected
that most Permit holders will choose
to collect grab samples. The general
permit requires that grab samples be
collected within the first hour after
stormwater discharge begins.

As we will discuss in the next sec-
tion, oil and grease samples must be
collected as grab samples. Some Per-
mit holders may choose to better rep-
resent water quality parameters other
than oil and grease by collecting time-
proportionate or flow-proportionate
samples. These samples consist of a
number of subsamples taken at inter-
vals rather than a single grab sample.
The general permit states that time-
proportionate and flow-proportionate
samples may be for a two-hour period
but must be started within the first 30
minutes after discharge begins.

A time-proportionate sample is one
made up of a number of small samples
(subsamples) of equal volume collected
at regular time intervals combined into
a single large sample. A flow-propor-
tionate sample is one made up of a
number of subsamples where each
subsample is collected in such a way as

to represent a given amount of storm-
water discharge. Time-proportionate
and flow-proportionate samples pro-
vide the advantage of including a num-
ber of smaller samples (subsamples) in
the sample so that the stormwater dis-
charge is better represented than with a
grab sample. Time-proportionate and
flow proportionate samples can be col-
lected either by hand or with auto-
mated equipment. Collecting them by
hand is somewhat difficult and collect-
ing them with automated equipment
involves additional expenses. Addi-
tionally. flow-proportionate sampling
requires some knowledge of how to
measure fluid flow. A reference for au-
tomatic stormwater sampling is the
book Automatic Stormwater Sampling
Made Easy (Thrush and De Leon, 1993)
published by the Water Environment
Federation. It can be purchased at
www.wef.org.

Collecting Oil and
Grease Samples
The general permit requires that oil and
grease samples be collected by all per-
mit holders. Because of the particular
way oil and grease samples must be
collected, this requirement may govern
your overall approach to sampling.

For some parameters other than oil
and grease, it is possible to sample in
difficult situations by filling a container
and transferring it to the sample bottle
to be sent to the lab. Oil and grease
samples, however, must be collected
from the stormwater source directly.
The sample cannot be transferred from
another container because oil and
grease tends to stick to the inside sur-
faces of containers. Since you must
sample directly into the oil and grease
bottle (grab sample), taking grab sam-
ples may be the easiest way to collect
additional samples for the other param-
eters. Take samples by collecting storm-
water directly from the discharge into
the bottles supplied by the lab, filling
each bottle one after another.
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Because oil and grease samples
cannot be transferred between contain-
ers, a sample cannot be formed from
separate grab samples combined to-
gether. If more than one oil and grease
sample is desired from a sampling site
during a storm event, additional oil
and grease grab samples must be col-
lected and analyzed separately.

Because oil and grease samples
must be collected directly and not
through the tubing of an automatic
sampler, those using automatic sam-
plers will still have to grab oil and
grease samples by hand.

Determining which
Discharges to Sample
The first step in selecting sampling
points is to consider the areas drain-
ing your facility. The site map in your
SWPPP should show the drainage ar-
eas. Areas of particular concern are
those where raw materials or finished
product are exposed to rainfall
and/or runoff, and areas where leak-
ing fluids such as petroleum products
and hydraulic fluids have the poten-
tial to enter stormwater runoff.

The next step is to determine
where the runoff from each drainage
area is discharged from your facility.
If there are separate drainage areas
with separate discharge points,
stormwater sampled at one discharge
sampling point may not represent the
facility’s stormwater quality overall.

Section S4.A.5 of the Industrial
Stormwater General Permit describes
the requirements for selecting sam-
pling points:

“Sampling must be conducted to capture
stormwater with the greatest exposure to
significant sources of pollution. Each dis-
tinct point of discharge offsite must be
sampled and analyzed separately if activi-
ties and site conditions that may pollute
the stormwater are likely to result in dis-
charges that will significantly vary in the
concentration or type of pollutants. Where

pollutant types do not vary, the Permittee
may sample only the discharge point with
the highest concentration of pollutants.
However, the SWPPP must include docu-
mentation on how these determinations
were made and in the description of each
point of discharge, including the relative
quantity (volume) of discharge and pollut-
ants likely to be found.”

If your facility discharges stormwater
collected over areas that are used for
similar activities and have similar site
conditions, and there is reason to be-
lieve pollutant types will be similar in
such areas, a single sampling point can
be used to represent several discharge
points. For example, if a facility has
separate discharge points but the in-
dustrial activities are similar, you can
sample at just one of the discharge
points. The site chosen must be the one
where there is reason to believe the
pollutant concentration is highest (the
“worst case.”) For example, select the
discharge that drains an area with
greater use and/or more equipment
activity. Determining where to sample
can be approached as a logical deduc-
tion, or you may want to take samples
at multiple sites and use the results to
determine sampling location. Docu-
mentation of how sampling sites were
chosen is required in the SWPPP, as
described above in the general permit.

If your facility has multiple dis-
charge points from areas with differ-
ent uses or activities, you need to
determine if that will result in signifi-
cant differences in the type of pollut-
ants that may be discharged. For
example, if one portion of the site is
used to store raw materials and dis-
charges separately from another por-
tion of the site where finished
product is stored, it may be necessary
to take separate samples. Some initial
sampling and analysis may be neces-
sary to make this determination. Ecol-
ogy expects that most facilities will be
able to choose a single sample loca-
tion for their site.
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Making a determination of
whether a discharge is likely to have
stormwater quality that differs from
other discharges and require separate
sampling requires a review of the site
map in the SWPPP with consideration
to sources of pollutants in each drain-
age area. This should be followed up
with an on site assessment of activi-
ties, sources and quantities of pollut-
ants in each drainage area. This
information will help you document
your decision as to whether two or
more drainage areas can be repre-
sented by a single sample site.

Selecting Sampling Points
�Pipes discharging your facility’s
stormwater offsite

�Ditches carrying your facility’s
stormwater offsite.

�Manhole access to storm sewer’s
carrying your facility’s stormwater, so
you can lower a sample bottle
attached to a pole into the manhole.
In general, manhole access on your
property may be simpler and safer
than access off property and more
readily verifiable as carrying only
your facility’s stormwater.

These three types of sampling points
are not too difficult to access and the
flow within them tends to be fast
enough, with enough turbulence, to al-
low you to collect well mixed, represen-
tative samples. In some cases, portions
of industrial stormwater runoff leave a
site as sheet flow. Specific approaches
to sampling of pipes, ditches, man-
holes, grated storm drains, and sheet
flow will be covered in the final section
of this guide manual.

Make sure your sampling points
will provide for sampling only the
stormwater that comes from your fa-
cility. If the stormwater in a pipe
(storm sewer) contains other dis-
charges, move your sampling point
upstream to a point where the flow is
from your facility only. Also check to

see that there is no baseflow in the
storm sewer during dry periods. Re-
port in your SWPPP the presence of
any base flow and measure or esti-
mate its flow rate. If it is not possible
to sample only flow from your facil-
ity, document the reason for this and
provide information concerning the
source of the flow you are sampling.

If possible, the stormwater your fa-
cility samples should not be a mixture
of your facility’s stormwater with
other water. Some examples of situa-
tions where a sample would be of a
mixture of water sources, situations in
which you should not sample:

Examples of mixed water sources
situations in which you should
not sample:

A ditch that carries additional storm-
water from properties upstream. In
this case, the stormwater from your
facility is mixed with other water and
you should find a location or loca-
tions where your facility’s stormwater
alone can be sampled.

A stormwater sewer or pipe (culvert)
discharges to a creek or other receiv-
ing water, the pipe being partially
submerged where it discharges into
the receiving water. In this case, this
final discharge point will not be able
to be used as a sampling point be-
cause the stormwater flow is mixed
with the receiving water.

A manhole that carries stormwater,
not only from your facility but from
other stormwater sources as well. If
you are grabbing a sample from a
manhole but from the point where a
storm sewer from your facility ends at
a municipal manhole, make sure that
the flow in that pipe is entirely from
your facility, that the pipe is not sub-
merged or partly submerged and that
you are otherwise not prevented from
collecting stormwater from your facil-
ity only. If you are not sure that a
storm sewer carries only flow from
your facility, the municipality may
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have storm sewer plans to help you
determine this. Contact the munici-
pality beforehand to discuss sampling
from the manhole and associated
safety issues, particularly for man-
holes in areas with vehicular traffic.

It is important to sample flow from
only your facility if possible because
otherwise it cannot be determined
what the sample actually represents. If
you discharge stormwater to a storm-
water conveyance system that includes
stormwater from other sources, you
need to sample before your storm-
water commingles with stormwater
from other sources. However, if storm-
water runs onto your property in an
uncontrolled fashion (for example,
sheet flow) from adjacent property,
into areas of industrial activity on your
site so that it becomes a part of the
stormwater discharge from your site,
this should be included in your sample
of stormwater discharge. If you are
concerned about this offsite source,
you may want to sample that storm-
water where it enters your property. If
the results show significant pollution,
you may want to provide Ecology
with a narrative description of the con-
tributing site and sample results to
document the relative contribution of
the other property or upstream source.

It is a good idea to observe the
sampling point(s) you have chosen
during actual stormwater runoff con-
ditions to see how readily stormwater
can be sampled there. Keep in mind
that changing tides and flow condi-
tions in receiving waters, including
flood stages may occur during storm
events. This may cause a pipe that is
discharging your facility’s storm-
water to become submerged or partly
submerged, preventing you from
sampling during some conditions.

Obtaining Supplies
for Sampling
The supplies you will want to have
on hand before sampling include:

�Sampling bottles from the lab,
including a few extra of each type.

�When needed, a pole to hold
sample bottles and filament strapping
tape.

�Powder-free disposable nitrile or
latex gloves (sold by medical and
laboratory suppliers). Do not use
powdered gloves as the powder may
contain metals that could contaminate
metals samples such as zinc.

�Foul-weather gear

�One or more picnic coolers
(depending on the number of samples
to be stored and transported or
shipped).

�A bound notebook to serve as a
field book for keeping records
concerning sampling. Notebooks with
waterproof pages are available for
these field notes at office supply
stores. The information to be included
in the notes will be described in the
“Keeping Records” section of this
guide.
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Planning Just Prior to
Stormwater Sampling

N
ow that the bulk of the planning
for sampling is complete, there

are a few things to keep in mind be-
fore deciding to actually begin sam-
pling.

Being Prepared
it is important to assemble everything
that will be needed for the sampling
event ahead of time because opportu-
nities to sample during storm events
often come with little advanced no-
tice. Complete the identification tags
and Lab Services Required form.
Place the tags, lab form, field note-
book, permanent ink pen, meter, and
pH paper in the cooler with the sam-
ple bottles. Have re-sealable plastic
bags or other means on hand to keep
the pH paper dry. If you are using a
turbidity meter or pH meter, be pre-
pared to protect them from the rain.
Have foul-weather gear ready and
available. It will be necessary to keep
sufficient ice on-site or plan to pur-
chase ice that day.

Choosing the Storm Event
Now you are ready to sample. Suc-
cessful sampling is first and foremost
a matter of being at the right storm
event at the right time. What follows
is some guide on how to do that.

The general permit states that the
storm event to be sampled must meet
the following two conditions:

1. be preceded by at least 24 hours of
no measurable precipitation.

2. have an intensity of at least
0.1 inches of rainfall (depth) of rain in
a 24-hour period.

Storm events that meet these two cri-
teria are not uncommon and a num-
ber of them may occur at your facility
during a quarter year. Success in col-
lecting grab samples during one of
these events requires being ready to
go as soon as the decision is made to
sample during a particular storm
event. It is especially important to be
at-the-ready because the permit re-
quires that grab samples be collected
during the first hour of stormwater
discharge. Preferably, though not
stated in the permit, samples will be
collected during the first 30 minutes
of discharge. Note that the permit re-
quires that the sample be taken
within the first hour after discharge
from your facility to a point off site,
not from when rainfall begins.

Because the second criterion (rain-
fall intensity) is a condition of the per-
mit, considerable effort could be
wasted by sampling without evaluat-
ing the strength of a storm before-
hand. You will increase your chances
of meeting the criterion for intensity
at a minimum of effort if you evaluate
weather forecasts before deciding
whether or not to sample a particular
rain event.
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If your facility is located in an area
that is covered by a standing snow
pack for days at a time during a year
of normal precipitation, you may al-
ternatively sample a snowmelt event
during the winter or spring quarter.
The snowmelt event must meet the
following conditions:

1. It must be preceded by at least 24
hours of no measurable rainfall.

2. The snowmelt must be generated
by a rainfall or warm weather melt-
producing event on a standing snow
pack of at least one inch in depth.

3. The sample must be collected dur-
ing the first hour of discharge from
your facility that was produced by
the melting snow.

Keeping up with the weather forecast
and planning so that sampling can be
carried out on short notice are the
keys to successful sampling.

Local forecasts, including televised
satellite and radar images can give an
indication of the expected intensity of
coming storms. The National Weather
Service is an excellent source of
information on upcoming storms. It
also includes local current radar and

satellite images. Their website:
http://www.wrh.noaa.gov/seattle.
A number of commercial websites,
such as http://www.weather.com/
and Yahoo also provide weather
information and forecasts.

When evaluating a weather fore-
cast, consider indications of expected
intensity, for example “90% chance”
rather than “50% chance” and “rain”
rather than “showers.” Over the tele-
phone, National Weather Service per-
sonnel can often provide estimates of
anticipated rainfall amounts. In addi-
tion to intensity, consider the pre-
dicted duration of the storm. It will be
very helpful to spend time observing
rain events at your site with attention
to how rain intensity relates to storm-
water discharges from your site, be-
fore you begin sampling.

Once the decision has been made
to attempt to sample a storm event,
the personnel who will be sampling
should be notified and they should
prepare to sample. If it does rain, they
should be at the sampling sites before
stormwater begins discharging so
they can document the time of dis-
charge and be ready to sample.
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Conducting Sampling
at Your Facility

A
fter you have selected a storm
event and it begins raining, the

personnel conducting the sampling
should prepare their equipment and
go to the sampling site(s). They will
be collecting grab samples at the sam-
pling site(s), placing the samples in
picnic coolers containing ice, and
keeping notes in a field book

Sampling for the first time may re-
quire working out some difficulties,
but after performing these duties
once, future sampling will not be dif-
ficult..

Checklist for Sampling
Because stormwater sampling is not a
daily part of the workload of a facil-
ity, it is a good idea to keep a check-
list of things to have prepared before
sampling and to do during sampling.
You can make the checklist by jotting
down the things you did for the first
sampling event to remember for sub-
sequent sampling events. Update this
checklist, if necessary, based on the
experience you gain with each sam-
pling event.

How to Fill Sample Bottles
This section and an illustrated appen-
dix at the end of this guide describe
how to collect a sample properly. Col-
lecting a grab sample can be as simple
as holding a bottle under the storm-
water falling from a pipe and filling
the bottle properly. Still, the person
doing the sampling must use care in
applying the principles outlined be-
low so that the sample will be repre-
sentative of the water being sampled.

Simple principles of good
grab sample collection:

Wear disposable powder-free gloves
when sampling

Grab samples with the stormwater
entering directly into bottles sup-
plied by your lab rather than by
transferring the samples from a con-
tainer that may not be clean. Metal
contamination of ordinary containers
is common and household detergents
often contain phosphorus, a tested
parameter for some industries. Again,
transferring the sample from another
container is not an option for oil and
grease samples under any circum-
stances.

When holding the sample bottle
your lab has provided, keep your
hands away from the opening in or-
der to prevent contaminating the
sample.

Always hold the bottle with its
opening facing upstream (into the
flow of water) so that the water enters
directly into the bottle and does not
first flow over the bottle or your
hands.

Sample where the water has a mod-
erate flow and, if possible, some tur-
bulence, so that the stormwater
discharge will be well-mixed and the
sample will be representative. Sam-
pling in still water should be avoided.
Include in your field book a note
about the sample location and how
briskly the water appears to be mov-
ing.

Sample from a central portion of the
stormwater flow, avoiding touching
the bottom of channels or pipes so as
not to stir up solid particles.
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Do not rinse or overfill the bottles.
The bottles supplied by your lab for
some parameters (ammonia and
phosphorus) will include small
amounts of liquid preservative (gen-
erally a few drops). Fill the bottle to
about ½ inch of the top (not quite full)
to ensure that no preservative is lost.

As soon as the sample is collected,
cap the bottle and label it. It is impor-
tant that the bottles are labeled cor-
rectly so that the lab will be able to
identify samples by sample site and
ensure proper preservation for each
parameter. It is a good idea to place
sample bottles in re-closable bags.
Place the samples in a picnic cooler
partially filled with ice. Plan to main-
tain ice in the picnic cooler until the
samples arrive at the lab. Remember
to make certain that the samples will
be delivered to the lab soon enough
for the lab to meet holding times.

Oil and grease sampling
raises additional concerns:

Oil and grease floats on water so
sampling it requires special attention.
Oil and grease samples must be col-
lected directly into the sample bottles
supplied by the lab because oil and
grease tends to stick to the sides of
containers. Do not rinse the sampling
bottles beforehand or pour the sample
from another container. Do not fill the
bottle completely and do not pour out
some of the sample if the bottle is
overfilled by mistake. If you do over-
fill a bottle, use a new bottle instead
to collect your sample. Because you
only get one try at filling an oil and
grease bottle, it is a good idea to have
plenty of extra bottles on hand.

Oil and grease samples should be
collected as the stormwater falls from
a pipe or from a running, turbulent
stream of flow when possible so the
source will be well mixed. When the
samples must be collected from a wa-
ter surface, the person holding the
bottle should plunge it below the sur-

face in a sweeping arc and then bring
it upwards through the water surface
again, so the water surface is broken
twice by the mouth of the bottle. Be
sure to note in your field book how
you collected your samples as this is
especially important for the oil and
grease sample.

Keeping Records
Section S5. of the general permit spec-
ifies requirements for reporting and
recordkeeping. In order to comply
with the requirement that lab reports
include sampling date and sampling
location, you will need to supply this
information to the lab when submit-
ting samples. You can do this by us-
ing the sample location as the field
station identification on your labels or
sample tags.

You should purchase a notebook
for use in the field. Water resistant
“rite in the rain” notebooks serve the
purpose well. Information is available
at www.riteintherain.com.

Section S5.C. requires that you re-
cord the date, exact place, method,
and time of sampling or measure-
ment, and the individual who per-
formed the sampling or measurement
(the section also specifies some re-
quirements for lab record keeping).
Record these in your field book:

�Time rainfall began

�Sampling location (when there is
more than one)

�Date of sampling

�Time of sampling (and time you
completed sampling if different)

�How you collected the sample
(for example, “from a ditch by hand”
or “from a manhole with the bottles
on a pole”)

�name of the sampler(s)

�number, types (parameters) of
samples collected
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� field measurement results
(such as pH)

�unusual circumstances that may
affect the sample results.

Entries in the field book should be
made with ink. If you make an error
in the field book, cross it out rather
than whiting out or erasing. Number
the pages of the field book consecu-
tively. To ensure that the bound field
book is a complete record, do not rip
out pages from it.

It is desirable in addition, though
not required by the general permit, to
record the following information for
each storm event sampled:

�number of dry days before the day
the sample was collected, or a
statement that there was at least one
day of no measurable precipitation
before sampling.

� inches of rain during a 24-hour
period

� time of sampling as well as date

�date and time the rainfall began

�date and time the discharge began
at the sampling site

�duration of the storm in hours

� inches of rainfall during the storm

The information you record for the
first two items above (number of pre-
ceding days of no measurable precipi-
tation and inches of rain during a 24-
hour period) will serve to document
that you met those criteria for sam-
pling specified in the general permit.

Determining if the Sampled
Storm Event Met Criteria
Section S4.A. requires that the storm
event be preceded by at least 24-hours
of no measurable precipitation. During
times of clear weather, it may be obvi-
ous that this criterion has been met.
When it is cloudy, you can verify that
there has been no precipitation (includ-
ing overnight) by installing a simple,
inexpensive rain gauge at your site.

The same section of the permit also
requires that the storm have a rainfall in-
tensity of at least 0.1 inches of rain in a
24-hour period. This does not mean that
the rainfall must last for a full 24 hours,
only that from the time it begins raining
to the time you stop sampling, the rain-
fall be of the required intensity or
greater. To determine this, you should
observe and record the time it began
raining as well as the time you stopped
sampling. What the storm does after you
stop sampling is of no concern. In addi-
tion to the times rainfall began and sam-
pling ended, your rain gauge will give
you all of the information you need to
easily calculate the rainfall intensity.

An example rainfall
intensity calculation:

Rainfall begins at 9:35 AM (you empty
the rain gauge beforehand)

Stormwater Discharge at your sampling
site begins at 10:05

You complete sampling at 10:30

Your rain gauge shows 0.01 inches of
rain when you stop sampling

Rain intensity
= 0.01 inches / 55 minutes
= 0.00018 inches/minute
= 0.00018 inches/minute

x 60 min/hr
x 24 hrs/24 hrs

= 0.26 inches/ 24 hours

The criterion for rain intensity is
0.1 inches / 24 hours. 0.26 is greater
than 0.1, so the storm event you sampled
meets the criterion.
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If you do not have a rain gauge,
you will have to rely on rainfall data
from other sources. The National
Oceanographic and Atmospheric
Administration (NOAA) posts daily
rainfall records on their website:
http://www.wrcc.dri.edu/
state_climate.html. (Note that there is
an underline between “state” and
“climate,” but no space, in this web
address). The data posted is only for
the previous day, so you will have to
make sure you don’t miss the internet
posting. A disadvantage of relying on
this data is that it is a measure of
nearby rainfall but not that from your
site. A further disadvantage is that it
gives you only daily (24-hour) rainfall
data and, while this may indicate a
rainfall of less than 0.1 inches in some
cases, you may have had sufficient
rainfall intensity at your site to meet
the requirements of the general per-
mit, had you measured it with a rain
gauge.

When the Sampled Storm
Doesn’t Meet Criteria
There may be times when you start to
sample but the rainfall intensity turns
out not to meet the criterion of the
general permit. When this happens it
may be best to dispose of the samples
to save unnecessary lab expenses and
to sample again during another storm
event.

If despite your best efforts, you are
unable to collect grab samples during
the first hour of a storm event that
meets the criteria for preceding dry
conditions and rainfall intensity, the
general permit states that your facility
may submit the sample results but
must include an explanation with the
monitoring report identifying what
criteria were not met and why.
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Special Sampling Considerations

S
afety should be the primary con-
sideration in sampling. Samples

should never be collected in a way
that compromises the safety of the
sampler. In cases where a physical
hazard such as a trip hazard or when
sampling near deep water bodies,
samplers should work in pairs. Do
not wade in water where the esti-
mated depth in feet times the velocity
in feet per second is equal to or
greater than 8, as swift currents can
lead to drowning accidents. Be aware
of the slip hazard common near the
banks of water bodies and decide
whether a bank is too steep to negoti-
ate safely. Safety comes down to indi-
vidual judgement. Never put yourself
in a position you consider to be un-
safe.

Collecting grab samples of storm-
water is basically a simple process but
an important one since getting good
results depends on proper sampling.
Samples can be collected easily in
some locations, but not all stormwater
discharges are as readily sampled as
the flow in a ditch or from a pipe fall-
ing into a receiving water. Below are
some situations you may encounter
and suggested approaches for han-
dling them. Because oil and grease
samples must be collected directly
into the bottle supplied by the lab we
will consider only methods for col-
lecting samples directly by hand or
with a bottle attached to a pole. When
sampling in these or other situations,
keep in mind the steps outlined in the
section, How to Fill Sample Bottles.

Sampling as Stormwater
Discharges from a Pipe into
a Receiving Water
If stormwater is being discharged
from your facility through a pipe into
a ditch, creek, or other receiving wa-
ter, it can be readily sampled as it
falls from the pipe before it reaches
the receiving water if the discharge
pipe is safely accessible and not sub-
merged. Hold the bottles with the
bottle opening facing upstream (into
the flow and be sure not to overfill
them. You may need to fasten the col-
lection bottles to a pole to reach the
pipe. Attaching a bottle to a pole is
described in the section below, Sam-
pling from a Manhole.

Sampling from a Manhole
When sampling from the manhole of
a municipal storm sewer, remember
to contact the municipality before-
hand. Discuss sampling being sure to
cover safety concerns. Open a man-
hole with a hook or pick axe, exercis-
ing care not to drop the manhole
cover on hands or feet. You should
not, under any circumstances, enter
the manhole unless trained to safely
enter confined spaces, but you can
sample the flow in a manhole from
above ground by taping the sampling
bottles, one at a time, to a pole and
lowering the pole into the manhole.

Each bottle can be fastened to the
pole by holding the bottle against it
and wrapping tape tightly around the
bottom and the top of the bottle as you
hold the bottle firmly to the pole. Fila-
ment strapping tape works well for
this purpose as it is waterproof and
strong. If the flow in the storm sewer is
shallow, the bottle may have to be po-
sitioned horizontally with the bottle’s
opening somewhat higher than its bot-
tom. When sampling in a manhole, be

Special Sampling Considerations Page 13

Don’t take risks -

know how to

sample safely.



careful not to scrape the bottle against
the sides of the pipe to avoid picking
up extras solids in your sample.

Collecting into bottles with oil and
grease samples with a pole is done by
plunging the bottle on the pole below
the water surface and back upwards.
This must be done as a single motion
and only once. Because you only get
one try at getting a good oil and grease
grab sample, it may take some practice
and extra bottles to collect the amount
of sample you need without overfill-
ing the bottle. Collecting samples other
than oil and grease into bottles with
preservative can be done by quickly
plunging the pole into the flow repeat-
ing if necessary until the bottle is most
but not all of the way full. If you over-
fill the bottle, remove it, tape a clean
bottle the pole, and try again. Be sure,
when collecting samples with a pole,
to follow clean principles by keeping
the pole downstream of the bottle
while sampling.

Sampling from a
Drainage Ditch or Swale
If a drainage ditch carries stormwater
flow from your facility offsite, and if
it carries no flow other than the flow
from your facility, you can sample the
water in the ditch simply by placing
the bottle where the flow is free, with
the bottle opening facing upstream. If
you cannot reach a freely flowing
portion of the ditch by hand, you may
need to attach the bottles, one at a
time, to a pole for sampling. Follow
the procedure outlined in the section,
How to Fill Sample Bottles.

If the flow is carried in a small ditch
or swale, you can install a barrier device
in the channel or deepen a small area so
you can gain enough depth of flow to
sample directly into the bottles. Make
sure to allow for sufficient time after dis-
turbing the bottom so that the solids re-
sulting from muddying the water will
not become part of your sample.

Sampling Sheet Flow
It is not always possible to sample
stormwater runoff in locations such
as ditches or pipes where the flow is
concentrated. Sometimes the
permittee has no choice but to select
sample locations for which sheet flow
is sampled before it becomes concen-
trated. Approaches to sampling sheet
flow are described below and illus-
trated in the figures that follow.

In some cases, a stormwater dis-
charge from a facility is not concen-
trated at any point and leaves the
property in the form of sheet flow as
it runs off a work area or driveway or
grassy area. In this case the flow may
be too shallow for the collection bottle
to be filled with sample. It is often
possible to find a way to collect the
stormwater runoff in these situations.

One way to concentrate sheet flow
is to excavate a small basin in an exist-
ing ditch or other location where
stormwater runoff flows. Another ap-
proach is to install a barrier device or
trough, gutter, or ditch to intercept
and concentrate stormwater flow. As
with other sample sites, the flow
should be moving and somewhat tur-
bulent so the samples will be well-
mixed. Be sure that any excavation
you do does not expose the storm-
water to be sampled to newly worked
soil surfaces that the runoff may erode,
increasing the solids in your samples.
You may want to consider lining the
trough, gutter, or ditch with plastic. Be
sure not to introduce materials (such
as metals that include zinc) that may
contaminate the samples. Sheet flow
on paved areas can be concentrated
and collected by constructing small
bumps, similar to speed bumps.

Another way to collect samples
from sheet flow is to use a special
peristaltic hand pump to pump sam-
ples from shallow surface flows. This
method is of limited use for collecting
the samples required by the general
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permit as it cannot be used to collect
oil and grease samples.

Roger Bannerman of the Wiscon-
sin Department of Natural Resources
has developed simple devices to grab
samples of sheet flow from paved ar-
eas, rooftops, and lawns. Though the
devices are intended to be used for
simple, automatic sampling, pouring
a container of collected sample into
other sample bottles, the ways in
which they intercept and concentrate
flows can be adopted for direct grab
sampling.

The following figures illustrate the
methods of sampling sheetflow dis-
cussed above:

Sampling from a
Stormwater Detention Pond
or other BMP
When stormwater from a facility dis-
charges after flowing through a de-
tention pond or other treatment
system, sample as the stormwater
flows out at the discharge point.
Ponds may hold stormwater for a
time before discharge begins. Sample
within the first hour, preferably 30
minutes from when the pond begins
to discharge.
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Ecology Wants to

Hear from You

If you have suggestions

on how Ecology can

improve this guidance

document, have

developed innovative

sampling techniques, or

just want to comment

on stormwater

sampling, please

contact

Joyce Smith:

Email (preferred):

josm461@ecy.wa.gov

Telephone:

(360) 407-6858

Mail:

Washington State

Dept of Ecology

PO Box 47600

Olympia WA 98504-7600



Appendix - Proper and Improper
Methods of Sampling

Do not touch openings of bottles. Keep bot-

tles clean to prevent contamination.

Do not allow bottle lids to touch ground.

Keep lids clean to prevent contamination.

Do not sample in stagnant areas with Little

flow. Do not stir up bottom sediments or al-

low foreign materials to enter the sample

bottle. (Do be careful to grab a clean sample

in cases where stormwater runoff is shal-

low.) If the runoff is so shallow that it is not

possible to sample without the sample being

contaminated in the process, then find an al-

ternative way to sample.

Do attach a bottle to a pole for sampling in

manholes or when a hand sample would be in

stagnant water. A boathook is used in this

example and the bottle is attached to it with

filament strapping tape.

If the water is too shallow to sample with

the bottle upright on the pole, try taping it

on sideways, but tilted up slightly.
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Do not sample with the bottle opening facing

downstream, when using a pole or sampling

by hand. Water flowing past your container,

pole, or hand and into the container can be

contaminated by such contact.

Do sample with the opening of the bottle

facing upstream, into the flow so the water

will enter directly into the bottle. This is

true when sampling either by hand or with a

pole. Do sample water that is rapidly flowing

rather than stagnant.

Do not allow water to overfill the bottle,

particularly not for sample bottles with pre-

servative. Oil and grease samples should be

collected from water falling into the bottle

when possible, or otherwise in a single

swoop.

Do collect samples without overfilling the

bottles.
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